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  ﺧﻼﺻﻪ
ﻣﻮﺛﺮ در ﺗﺨﺮﻳﺐ  ﻳﻜﻲ از ﻋﻮاﻣﻞ ﺑﺎﺷﺪ.اﻳﺴﻜﻤﻲ ﻣﻐﺰي ﻳﻜﻲ از ﻋﻮاﻣﻞ ﻣﻬﻢ ﻣﺮگ و ﻣﻴﺮ در ﺟﻬﺎن ﻣﻲ ﻣﻘﺪﻣﻪ:
ﻃﺒﻖ ﻣﻄﺎﻟﻌﺎت ﺻﻮرت . ﺑﺎﺷﺪﻣﻲ ﭘﺮاﻛﺴﺎﻳﺪ و ﻫﻴﺪروﻛﺴﻴﻞ آزاد از ﺟﻤﻠﻪ ﻫﺎيرادﻳﻜﺎل ﺑﻴﻤﺎري اﻳﻦ در ﻧﻮروﻧﻲ
آﻟﻔﺎﻟﻴﭙﻮﺋﻴﻚ . ﻧﺎﺷﻲ از اﻳﺴﻜﻤﻲ ﻣﻐﺰي ﺷﻮدﻫﺎ ﻣﻲ ﺗﻮاﻧﺪ ﻣﻨﺠﺮ ﺑﻪ ﻛﺎﻫﺶ ﻋﻮارض اﺳﺘﻔﺎده از آﻧﺘﻲ اﻛﺴﻴﺪان ،ﮔﺮﻓﺘﻪ
ﺪ اﻓﺰاﻳﺶ ﻓﺮاﻫﻤﻲ ﻨﺗﻮاﻧﻫﺎي وزﻳﻜﻮﻟﻲ ﻣﻲﺳﻴﺴﺘﻢ .ﺑﺎﺷﺪﻣﻲ ﺷﺪه ﺷﻨﺎﺧﺘﻪ ﻗﻮي ﻫﺎياﻛﺴﻴﺪان آﻧﺘﻲ اﺳﻴﺪ ﻳﻜﻲ از
ﻫﺎي ﺣﺎوي ﺳﺎﺧﺖ ﻧﻴﻮزوم .زﻳﺴﺘﻲ، ﻧﻔﻮذ ﺑﻪ ﺳﻴﺴﺘﻢ ﻋﺼﺒﻲ ﻣﺮﻛﺰي و ﻓﻌﺎﻟﻴﺖ درﻣﺎﻧﻲ ﻛﻨﺘﺮل ﺷﺪه را ﻓﺮاﻫﻢ ﺳﺎزﻧﺪ
ﺣﻀﻮر  از ﻃﺮﻳﻖﺠﺎد اﻣﻜﺎن ﺗﺰرﻳﻖ ورﻳﺪي، ﻣﺤﺎﻓﻈﺖ آﻟﻔﺎﻟﻴﭙﻮﺋﻴﻚ اﺳﻴﺪ از اﻛﺴﻴﺪ ﺷﺪن ﻳآﻟﻔﺎﻟﻴﭙﻮﺋﻴﻚ اﺳﻴﺪ ﺟﻬﺖ ا
، رﺳﺎﻧﺪن ﻣﻨﺎﺳﺐ دارو ﺑﻪ ﻛﺴﻴﺪان ﺑﻪ آن در ﻃﻮل ﻣﺪت ﻧﮕﻬﺪاريدر ﺳﺎﺧﺘﺎر ﻧﻴﻮزوﻣﻲ و ﻛﺎﻫﺶ دﺳﺘﺮﺳﻲ ﻋﻮاﻣﻞ ا
در ﻫﺎي ﺣﺎوي دارو اﺛﺮ ﻧﻴﻮزم oviV nIو در ﻧﻬﺎﻳﺖ ﺑﺮرﺳﻲ ﻣﻐﺰي  ﺳﺪ ﺧﻮﻧﻲﺳﻴﺴﺘﻢ ﻋﺼﺒﻲ ﻣﺮﻛﺰي و ﻋﺒﻮر از 
  .اﻧﺠﺎم ﭘﺬﻳﺮﻓﺖاﻳﻦ ﻣﻄﺎﻟﻌﻪ در  در ﻣﺪل ﺣﻴﻮاﻧﻲ رت ﻛﺎﻫﺶ ﻋﻮارض ﻧﺎﺷﻲ از اﻳﺴﻜﻤﻲ ﻣﻐﺰي
ﻲ از ﺧـﺎﻧﻮاده اﺳـﺘﺮﻫﺎي ﻧ، ﺳﻮرﻓﻜﺘﺎﻧﺖ ﻫﺎي ﻏﻴﺮ ﻳﻮnoitardyH mliFﺑﺮاي ﺗﻬﻴﻪ ﻧﻴﻮزوم ﻫﺎ ﺑﻪ روش  روش ﻛﺎر:
ﺘﻔﺎده اﺳ ـ ﻣﺘﻔﺎوتﻫﺎي ﻣﻮﻟﻲ ﻛﻠﺴﺘﺮول در ﻧﺴﺒﺖ و (®neewTو ﻣﺸﺘﻘﺎت ﭘﻠﻲ اﻛﺴﻲ اﺗﻴﻠﻨﻪ آن ) )®napS(ﺳﻮرﺑﻴﺘﺎن 
ﻫﺎ ﺑـﺎ اﺳـﺘﻔﺎده از ﻣﻴﻜﺮوﺳـﻜﻮپ ﻧـﻮري  ﭼﮕﻮﻧﮕﻲ و ﻛﻴﻔﻴﺖ ﺷﻜﻞ ﮔﻴﺮي ﻧﻴﻮزوم ﻫﺎ،ﻧﻴﻮزومﭘﺲ از ﺳﺎﺧﺖ  ﺷﺪﻧﺪ.
 ،ﻳـﻚ  ،ﻳﻚ ﻫﻔﺘـﻪ  ، دﺳﺘﮕﺎه ﻣﺎﻟﻮرن ﺑﺎ ﺗﻜﻨﻴﻚ ﭘﺮاش ﭘﺮﺗﻮ ﻟﻴﺰرﺗﻮﺳﻂ ﻫﻤﭽﻨﻴﻦ ﺗﻮزﻳﻊ اﻧﺪازه ذره اي  ﺑﺮرﺳﻲ ﮔﺮدﻳﺪ.
ﺷـﺪ. درﺻـﺪ ﻣﺤﺒـﻮس درﺟﻪ ﺳﺎﻧﺘﻲ ﮔﺮاد ﺑﺮرﺳﻲ  8 ﺗﺎ 4دﻣﺎي و ﻧﮕﻬﺪاري در  ﺳﺎﺧﺖﻣﺎه ﭘﺲ از  ﺷﺶ و ﺳﻪ ،دو
ﺳﺎزي ﭘﺲ از ﺟﺪاﺳﺎزي داروي آزاد از داروي ﻣﺤﺒﻮس ﺷﺪه در ﺳﺎﺧﺘﺎر ﻧﻴﻮزوﻣﻲ ﺑـﺎ اﺳـﺘﻔﺎده از دﻳـﺎﻟﻴﺰ و ﺗﻌﻴـﻴﻦ 
. ﺷـﺪ ﺑﺮرﺳـﻲ  znarFﻣﻴﺰان آزادﺳﺎزي ﺑـﺎ اﺳـﺘﻔﺎده از ﺳـﻞ اﻧﺘﺸـﺎر  .ﻣﺤﺎﺳﺒﻪ ﮔﺮدﻳﺪ ﻣﻘﺪار ﺑﻪ روش اﻟﻜﺘﺮوﺷﻴﻤﻴﺎﻳﻲ
ﺟﻬﺖ اﻟﻘـﺎء  .ﺗﻔﺴﻴﻢ ﺷﺪﻧﺪﮔﺮوه  4ﺑﻪ ﻃﻮر ﺗﺼﺎدﻓﻲ ﺑﻪ  ﻛﻪ ﺷﺪاﺳﺘﻔﺎده ﻧﺮ  ﺳﺮ رت   02 از درون ﺗﻨﻲ ﻣﻄﺎﻟﻌﻪﺟﻬﺖ 
ﻣﺴـﺪود  دﻗﻴﻘـﻪ  51ﻫﺎ ﺑﻪ ﻣﺪت  آن ﺷﺮﻳﺎن ﻛﺎروﺗﻴﺪ و ﻨﺪﻫﻮﺷﻲ ﻋﻤﻴﻖ ﻗﺮار ﮔﺮﻓﺘ ﺗﺤﺖ ﺑﻲ اﻳﺴﻜﻤﻲ ﻣﻐﺰي ﺣﻴﻮاﻧﺎت
ﻗﺒـﻞ ﺑﻼﻓﺎﺻﻠﻪ   05gk/gm   ﻧﻴﻮزوﻣﻲ ﺑﺎ دوز آﻟﻔﺎﻟﻴﭙﻮﺋﻴﻚ اﺳﻴﺪ. ﺷﺪو ﺳﭙﺲ ﺟﻬﺖ ﺑﺮﻗﺮاري ﮔﺮدش ﺧﻮن ﺑﺎز  ﺮدﻳﺪﮔ
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ﻧﻤﻮﻧﻪ ﻫﺎي ﻣﻐﺰ ﺣﻴﻮاﻧـﺎت ﺟﻬـﺖ  .ﺷﺪﺗﺰرﻳﻖ ﻲ از ﺑﺎز ﻛﺮدن ﻛﻠﻤﭗ ﺷﺮﻳﺎن ﻛﺎروﺗﻴﺪ، داﺧﻞ ورﻳﺪ ﮔﺮوه اول ﺑﻪ آراﻣ
ﻓﺮﺳﺘﺎده ﺷﺪ و ﭘﺲ از آﻣﺎده ﺳﺎزي ﺗﻮﺳﻂ ﻣﺘﺨﺼﺺ ﻧﺎآﮔﺎه از ﮔﺮوه ﺑﻨـﺪي  ﭘﺎﺗﻮﻟﻮژيﺑﺮرﺳﻲ ﺳﺎﺧﺘﺎر ﺑﻪ آزﻣﺎﻳﺸﮕﺎه 
  .ﮔﺮﻓﺖﺣﻴﻮاﻧﺎت ﻣﻮرد ﺑﺮرﺳﻲ ﺳﻠﻮﻟﻲ ﻗﺮار 
ﻛﻢ و از  04/ﺗﻮﺋﻴﻴﻦ04ﻫﺎي اﺳﭙﻦﻫﺎ ﻧﻴﻮزوم ﺗﺸﻜﻴﻞ ﺷﺪ، ﺗﻌﺪاد ﻧﻴﻮزوم در ﻓﺮﻣﻮﻻﺳﻴﻮندرﺗﻤﺎﻣﻲ ﻓﺮﻣﻮﻻﺳﻴﻮن ﺎﻳﺞ:ﺘﻧ
داري ﻛﻤﺘﺮﻳﻦ اﻧـﺪازه ذره اي و  (03/53/53)ﻛﻠﺴﺘﺮول/ 06/ﺗﻮﻳﻴﻦ 06اداﻣﻪ ﻣﻄﺎﻟﻌﻪ ﺣﺬف ﺷﺪﻧﺪ. ﻓﺮﻣﻮﻻﺳﻴﻮن اﺳﭙﻦ
رون ﺗﻨﻲ اﻧﺘﺨﺎب ﮔﺮدﻳـﺪ. ﻣﻴـﺰان ﺗﻐﻴﻴﺮات آن و ﻫﻤﭽﻨﻴﻦ ﺑﻴﺸﺘﺮﻳﻦ درﺻﺪ ﻣﺤﺒﻮس ﺳﺎزي ﺑﻮد ﻛﻪ ﺟﻬﺖ ﻣﻄﺎﻟﻌﺎت د
ﺑـﺎ ﻧﻴـﻮزوم ﺣـﺎوي ورﻳﺪي ﻛﺎﻫﺶ ﻋﻮارض ﻧﺎﺷﻲ از اﻳﺴﻜﻤﻲ ﻣﻐﺰي در ﻣﺪل ﺣﻴﻮاﻧﻲ اﺳﺘﻔﺎده ﺷﺪه در ﮔﺮوه درﻣﺎن 
  ﺑﻮد.ﺑﻴﺸﺘﺮ  و داﺧﻞ ﺻﻔﺎﻗﻲ آﻟﻔﺎﻟﻴﭙﻮﺋﻴﻚ اﺳﻴﺪ ﻧﻴﻮزم ﺧﺎﻟﻲورﻳﺪي آﻟﻔﺎﻟﻴﭙﻮﺋﻴﻚ اﺳﻴﺪ ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه درﻳﺎﻓﺖ ﻛﻨﻨﺪه 
ﺗﻮاﻧﺪ ﺑﻪ ﻋﻨﻮان ﮔﺰﻳﻨـﻪ ﻣﻨﺎﺳـﺐ ﻔﺎﻟﻴﭙﻮﺋﻴﻚ اﺳﻴﺪ ﻣﻲآﻟﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻧﺘﺎﺑﺞ ﺑﺪﺳﺖ آﻣﺪه اﺳﺘﻔﺎده از ﻧﻴﻮزوم : ﮔﻴﺮيﻧﺘﻴﺠﻪ
ﺎ ﺗﻮﺟﻪ ﺑﻪ ﻧﺘﺎﻳﺞ ﻣﻄﺎﻟﻌﺎت اﻣﻜﺎن اﺳﺘﻔﺎده در اﻧﺴـﺎن ﻣﺸـﺨﺺ ﺑ آﻳﻨﺪه ﺗﻨﻲ ﺑﺎﺷﺪ ﺗﺎ درﻫﺎي ﺑﻴﺸﺘﺮ درونﺟﻬﺖ ﺑﺮرﺳﻲ
  ﮔﺮدد.
 اﻳﺴﻜﻤﻲ ﻣﻐﺰي، م، آﻟﻔﺎﻟﻴﭙﻮﺋﻴﻚ اﺳﻴﺪوﻧﻴﻮز ﻛﻠﻤﺎت ﻛﻠﻴﺪي:
 
 slacidar eerF .ediwdlrow ytilatrom fo sesuac rojam eht fo eno si aimehcsI niarB :noitcudortnI
 siht ni noitcurtsed lanoruen ot srotcaf gnitubirtnoc eht fo eno era edixorep dna lyxordyh sa hcus
 niarB fo snoitacilpmoc eht ecuder nac stnadixoitna fo esu eht taht nwohs evah seidutS .esaesid
 nac smetsys raluciseV .stnadixoitna nwonk tnetop eht fo eno si dicA ciopiL ahpla .aimehcsI
 dellortnoc dna ,metsys suovren lartnec eht otni noitartenep ,ytilibaliavaoib desaercni edivorp
 suonevartni wolla ot dica ciopil ahpla gniniatnoc semosoin  fo noitaraperP .ytivitca cituepareht
 lamosoin eht ni tneserp gnieb yb dezidixo gnieb morf dica ciopil ahpla tcetorp ,noitcejni
 eht ot gurd eht gnireviled ylreporp ,egarots gnirud ti ot ssecca tnadixo ecuder dna ,erutcurts
 fo tceffe eht fo yduts oviv ni yllaniF .reirrab niarb doolb eht gnissorc dna metsys suovren lartnec
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niosomes containing alpha lipoic acid in reducing ischemia-induced complications in the rat 
model. 
Methods: Non-ionic surfactants from the family of sorbitan esters (Span®) and its 
polyoxyethylene derivatives (Tween®) and cholesterol in different molar ratios were used to 
prepare the niosomes by Film Hydration method. After prepare the niosomes, the shape and 
quality of the niosomes were examined using light microscopy. Particle size distribution was 
investigated by Malvorn's device with laser light scattering technique, one week, one, two, three 
and six months after preparation and storage at 4-8°C. After separation of the free drug from the 
drug entrapped in the niosomal structure by dialysis, the concentration of the drug in the outer 
solution was determined by electrochemical voltammetric method and encapsulation efficacy 
was calculated. The release rate was assessed using Franz diffusion cell. For the InVivo study, 30 
male rats were randomly divided into 4 groups. Animals were subjected to deep anesthesia to 
induce Brain Ischemia and their carotid artery was blocked for 15 minutes and then opened for 
reperfution. Niosomal alpha Lipoic Acid with dose 50 mg/kg  were injected immediately before 
opening the carotid artery clamp. Animal brain samples were sent to the pathology laboratory for 
examination of the structure and after preparation by an expert unaware of animal grouping. 
Results: In all formulations, the Niosome was formed, the number of niosome in the Span 40 / 
Tween 40 formulations was low and excluded from the study. Span 60 / Tween 60 / Cholesterol 
(30/35/35) formulation had the lowest particle size and variations, the highest encapsulation 
efficacy that was selected for in vitro studies. The rate of reduction in complications of Brain 
Ischemia in the animal model used in the intravenous treatment group with alpha lipoic acid 
niosome was higher than that group treat with intravenous empty niosome and intrapretoneal 
alpha Lipoic Acid. 
Conclusion: According to the results obtained, the use of alpha Lipoic Acid niosomes can be a 
suitable option for further In Vivo studies to determine in the future according to the results of 
human studies. 
 
Keywords: Niosome, alpha Lipoic Acid, Brain Ischemia 
 
 
 6                                                                                                  ﺧﻼﺻﻪ اﻧﮕﻠﻴﺴﻲ
 
